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Zerie, M. R., and GowEy, Joxm W., Iowa State College, Ames, Iowa: On

l’l’ nnncu af anJ..n-f ocwailacera
COLEIT Wy LPBTITIMY VI WICTICC,
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vvucn ali cplucmu. SLaid vy a concatenaudcn
- of events occurs which enables a particular pathogen to sweep througi a spe-

cics. To particularize these events constitutes a most significant problem of
discase resistance. If host and patho«en arc closely integrated, one must
change in susceptibility or the other in invasive power if epidemic disease

“proportions are reached. I"ollowmg ScloTT’s experiments, our own have shown .
" that susceptibility or resistance in different host populations may be markedly
increased by 25 generations of controlled breeding. But these changes are too
slow to explain the shift from a stable population to the unbalance of epi-
demics. The immediate origin seems rather in mutation of the pathuzen's
virulence. The selective force isolating and purifying the population to the
invasive type would lie in the hosts. Four experiments with mouse ty-
phoid, S. acirycke, support this analytical view. In experiments 1, 2 and 4 the
host type did not materially influence virulence. The third experiment was
markedly different. Bacteria, passed through resistant mice, suddenly be-
‘came the most virulent experienced; those through the susceptible mice
showed no such change. Reversal of hosts caused the very slightly virulent
strain, previously inhabiting the susceptible mice, to gain virulence explosively
in the third passage through resistant rmce The virulent strain from resistant
mice, passed through the susceptibles, remained stable. The results thus far
indicate inirequent pathogenic mutation with host selection as a cause of epi-
demic virulence; agreeing with work of WELLEAUSEN (1937) and Lincory
(x939) on the corn bacterial wilt relationship. :

i . : :
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ZeLLE, MaX R., and Gowex, Joux W., Iowa State College, Ames, Towa:
Interaction of the genetic constitutions of host and pathogen in mouse typhoid——
Among the factors responsible for the inception of epidemic disease, the sud-
- den appearance of a highly virulent pathogen in a suceptible community is of
first importance. The findings of these investigations indicate that high viru-
lence results from the rare occurrence of a more pathogenic mutant within the
bacterial population. Selection of the virulent form in the host results in the
~ virulent form replacing the avirulent. The environments within genetically re-

. sistant and’ susceptible mice are equally favorable to the virulent bacteria. .

Four experiments, in each of which the same initial culture of Salmonella

bsphimurium was passed through both resistant and susceptible mice, uphold

*his viewpoint. In the first two experiments the original culture was a mixture

of bacterial types differing in virulence. Increases in virulence occurred
in both resistant and susceptible mice. The initial culture for the third
experiment was a single cell culture of low virulence and slightly rough colony
type. Ten passages through susceptible hosts resulted in no change in virulence.

After bne passage through resistant mice, virulence changed suddenly to sig-

“nificantly higher virulence. Examination of the resulting bacterial population

showed it of ipredominately smoother colony type than its parent. Particular
. strains of virulent and avirulent bacteria may be classified by their phenotypic

appearance. The differential replacement of the aviruleat by the virulent bac-

teria has been checked by introducing known mixtures of the two types into
suscepuble .and resistant hosts.

H
1 .

i
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ZeLLe, Max R., Iowa State College, Ames, Iowa: On the mechanism of
variegalion in bacterial colonies.——An unstable smooth colony culture of
Salmonclla typhimurium exhibiting a high mutation rate to a stable rough type
has been studied by a technique designed to demonstrate that, at least in this
instance, the S—R transiormation is a discontinuous change. The parent strain
is a single-celled, smooth organism whose progeny are invariably mixtures of
smooth and rough types. Rough colonies from this mixture give only rough.
Employing a modified micromanipulator technique, single cells from a smooth
colony are seeded upon a thin film of agar mounted on a cover slip ou: « moist
chamber. After division the two daughter cells are separated by a microneedle
and their location marked. Upon iurther division the separation is repeated
until ultimately the cells are allowed to develop microcolonies which are trans-
ferred to broth, incubated, and plated. If the original single cell was smooth,
the uitimate single cell progeny cultures derived from it exhibit both colony
types. If the ultimate single cell progeny isolated is a rough mutation then
only rough colonies develop Two mutations have occurred in 302 single-cell
isolations of this type giving a mutation rate of 0.0066 per cell generation. In
one of these isolates its sib-cellwas inviable; in the other its sib-cell was smooth.
Considering only the manner in which the changes occur, the simplest hypothe-
sis is that the bacteria are haploid with a high mutation rate for the particular
locus. However, the significantly higher frequency of inviable cells among the
smooth bacteria indicate a more complex mechanism.



